To determine factors associated with lower 6-week postpartum follow-up rates and persistent hypertension among women with preeclampsia with severe features (PEC-S). STUDY DESIGN: Planned secondary analysis of a retrospective cohort study of women with PEC-S. Outcomes were (1) attendance at the 6-week postpartum visit and (2) persistent hypertension. RESULTS: One hundred ninety-three women were in the final cohort. The 6-week follow-up rate was 52.3%. Factors associated with lower follow-up were African-American race (OR 0.37 (0.18-0.77)) and o 5 prenatal visits (OR 0.44 (0.20-0.97)). Women with diabetes and women with a cesarean had higher follow-up (OR 4.00 (1.09-14.66) and 2.61 (1.40-4.88), respectively). Among those with 6-week follow-up, 21% had persistent hypertension. Obese women, women diagnosed with PEC-S by severe range blood pressure (BP) and women discharged home on BP medication were more likely to have persistent hypertension ) and 3.04 (1.12-8.23), respectively). CONCLUSION: We identified a subgroup of women at higher risk for poor postpartum follow-up and those at risk for persistent hypertension.
INTRODUCTION
The postpartum visit is an important and influential visit for women after childbirth. Specifically for women with severe preeclampsia, it is a critical time point that allows physicians to assess blood pressure status, and counsel women on the implications of preeclampsia for future pregnancies and on the association between preeclampsia and cardiovascular disease. The American College of Obstetricians and Gynecologists 1 recommends counseling women with severe preeclampsia before a subsequent pregnancy and suggests that an ideal time for this is at their postpartum visit. The association between preeclampsia and long-term cardiovascular morbidity is well established, [2] [3] [4] [5] with the American Heart Association recently concluding that preeclampsia is a potent cardiovascular risk factor, as strong as diabetes. 6, 7 One proposed risk factor for cardiovascular morbidity is the persistence of hypertension in the postpartum period. 8, 9 Identifying women with persistent hypertension can ensure appropriate entry into care and enable possible treatment that may aid in preventing some of the long-term cardiovascular morbidity that is seen for women with preeclampsia. Close postpartum follow-up is critical to effectively manage and potentially modify a woman's long-term risk.
Therefore, the postpartum period is a critical time for obstetrician gynecologists to ensure that women with a history of preeclampsia are transitioned to a primary care provider to help with both short-term and long-term follow-up. Ongoing long-term follow-up is especially important since women with a history of preeclampsia are at high risk for future cardiac disease. Unfortunately, postpartum follow-up rates are notoriously poor, reported to be 20-60%. 8, 10, 11 It is therefore of utmost importance to understand the demographic and clinical factors that are associated with a likelihood of following up at a postpartum visit for women with a history of preeclampsia in order to target these high-risk women and ensure appropriate and important followup care. Therefore, there were two objectives to our study. The first objective was to determine the factors that were associated with lower postpartum follow-up rates among women with PEC-S. The second objective was to evaluate factors that were associated with persistence of hypertension among women with PEC-S at 6 weeks postpartum.
METHODS
This was a planned secondary analysis of a retrospective cohort of women withPEC-S. The parent study included all women with PEC-S who were carrying a singleton gestation, were diagnosed with PEC-S prior to active labor, were ⩾ 34 weeks gestation and who delivered between July 2011 and February 2013 at the Hospital of the University of Pennsylvania. 12 Approval was obtained from the Institutional Review Board prior to the study.
The first objective was to determine demographic and clinical factors that were associated with lower postpartum follow-up rates among women with PEC-S. For this objective, our primary outcome was documented attendance at the 6-week postpartum visit.
The second objective was to evaluate demographic and clinical factors that were associated with persistence of hypertension among women with PEC-S who attended their 6-week postpartum visit. For this objective, our primary outcome was persistence of hypertension at 6 weeks postpartum. This was defined as a systolic blood pressure ⩾ 140 mm Hg, a diastolic blood pressure ⩾ 90 mm Hg or the need for antihypertensive agents in someone previously not on them.
Preeclampsia with severe features was defined by current American College of Obstetricians and Gynecologists guidelines. 1 Briefly, preeclampsia with severe features is diagnosed in the following settings: (1) severe range blood pressures-systolic blood pressure of ⩾ 160 mm Hg or diastolic blood pressure of ⩾ 110 mm Hg with or without other laboratory findings and/or clinical symptoms, or (2) mild range blood pressuresystolic blood pressure of ⩾ 140 mm Hg or diastolic blood pressure of ⩾ 90 mm Hg in the setting of any of the following: thrombocytopenia (o100 000/μl), impaired liver function tests (aspartate transaminase or alanine transaminase twice normal), renal insufficiency (creatinine 41.1 mg/dl or doubling of the baseline creatinine in the absence of renal disease), persistent right upper quadrant pain, pulmonary edema, newonset cerebral or visual disturbances.
Data were abstracted from the electronic medical record and included demographic information, medical and obstetrical history, as well as their labor, delivery and postpartum information.
There was a fixed sample size (n = 193) based on the number of women included in the parent study. Based on an assumption of a 50% postpartum show rate, we would have more than 80% power to see the following differences: for exposure variables with a prevalence of 15%, we could detect a 2.25-fold difference; 20% prevalence, a 2-fold difference; 40% prevalence, a 1.6-fold difference; and 60% prevalence, a 1.35-fold difference.
Chi square analyses and Fisher's exact tests were used to compare categorical variables. Logistic regression was used to calculate unadjusted odds ratios. Data were analyzed using Stata version 12.0 (College Station, TX, USA). A two-sided P-value of o 0.05 was used for statistical significance.
RESULTS
There were 347 women identified as having preeclampsia with severe features in the electronic medical record during the study period; 193 women were included in the parent study 12 and in our current analyses.
Demographic information for the entire cohort is shown in Table 1 . More than 75% of our patient population was African American and just over half were nulliparous and obese.
The overall follow-up rate at the 6-week postpartum visit was 52.3% (n = 101). Table 2 shows the odds of postpartum follow-up among various demographic and clinical characteristics. Women younger than 30 years old were less likely to follow up as compared to women ⩾ 30 (48.2% vs 63.0%, OR 0.55 (0.29-1.04), P = 0.067), although this was not significant. African-American women were less likely to follow up than non-African-American women (47.0% vs 70.5%, OR 0.37 (0.18-0.77), P = 0.007). Women with o 5 prenatal visits were also less likely to follow up as compared to women with ⩾ 5 prenatal visits (37.5% vs 57.42%, OR 0.44 (0.20-0.97), P = 0.043). Women with diabetes were more likely to follow up as compared to non-diabetic women (80.0% vs 50.0%, OR 4.00 (1.09-14.66), P = 0.036), as were women delivered by cesarean delivery compared to those with a vaginal delivery (67.7% vs 44.5%, OR 2.61 (1.40-4.88), P = 0.003). Of note, three out of the six patients with chronic hypertension presented for their follow-up visit. Given the possibility of chronic hypertension confounding our results, we analyzed the data excluding these three women and our results were unchanged.
Among the 101 women who presented for their postpartum visit, persistent hypertension occurred in 22 (21%). Of these 22 women, 15 (68.2%) met the criteria for persistent hypertension based on persistent BP ⩾ 140/90, regardless of being on an antihypertensive agent, with 7 (31.8%) women being normotensive on an antihypertensive agent. Table 3 shows the odds of persistence hypertension at the postpartum visit for various demographic and clinical characteristics. A higher odds of persistent disease was noted in morbidly obese women compared to non-morbidly obese women (42.9% vs 17.7%, OR 3.50 (1.06-11.58), P = 0.040). Women diagnosed with PEC-S based on severe range blood pressure criteria (with or without laboratory changes and/or clinical symptoms) also had a higher odds of persistent hypertension compared to women diagnosed with PEC-S based on mild range blood pressures with abnormal laboratory results or clinical symptoms (29.0% vs 10.3%, OR 3.58 (1.11-11.54), P = 0.033). Additionally, women who were discharged home on a blood pressure medication were also more likely to have persistent hypertension (37.0% vs 16.2%, OR 3.04 (1.12-8.23), P = 0.029). Although not statistically significant, African-American women (African American, 25.7% vs non-African American, 12.9%, P = 0.15) and women readmitted to the hospital in the postpartum period (readmitted, 66.7% vs not readmitted, 20.4%, P = 0.056) have an association with persistent hypertension.
DISCUSSION
This study investigated both demographic and clinical factors that are associated with lower postpartum follow-up rates for women ⩾ 34 weeks with PEC-S and factors that are associated with persistence of hypertensive disease among these women. While only half of the women in this study had a postpartum follow-up visit (52%), this rate is on the higher end of what is reported in the literature. 8, 10, 11 We identified a subgroup of women who are at higher risk of not returning for their postpartum appointment. Specifically, younger African-American women with fewer prenatal visits were less likely to follow up for their visit and women with diabetes in pregnancy and a cesarean delivery were more likely to follow up. Additionally, 21% of women in our study were found to have persistent hypertensive disease at 6 weeks postpartum. This rate is consistent with prior literature evaluating resolution of hypertension in the immediate postpartum period. 8, 13 We identified morbidly obese women, women diagnosed with PEC-S based on blood pressure criteria and women who were discharged home on a blood pressure medication as those at significantly higher risk of persistent hypertensive disease. It is important to identify these at-risk women during their pregnancy to counsel them regarding their increased lifetime risk of cardiac disease and stress the importance of follow-up. In the survey study by Brown et al., 14 only 10% of women with severe preeclampsia understood their associated lifetime risk. It is plausible that improved prenatal counseling or counseling in the immediate postpartum period would lead to an increased understanding of their risk and enable improvements in postpartum follow-up rates.
An important strength of this study is that, at our institution, less than 10% of women receive prenatal and postpartum care outside of our hospital system. Therefore, follow-up visits and records are available for the majority of patients who were in this study, limiting the number of women with follow-up at another institution. Additionally, to our knowledge, there are no known provider differences or postpartum follow-up reminders that would differentially affect a subgroup of women within this study group, thereby biasing our results. All women are encouraged to follow up for their postpartum visit and receive a telephone reminder about scheduled appointments. Limitations include the fixed sample size from the parent study, which makes us underpowered to see potentially meaningful differences in the clinical and demographic factors associated with our outcomes. Additionally, persistent hypertension rates were only known for the women with follow-up and therefore our rate of 18% could be overestimated if only the highest-risk women presented, or could be underestimated if the highest-risk women did not present for their follow-up visit. The high rate of African-American women receiving care at one urban institution may make these results less generalizable; however, it is also important to focus on this specific group of women known to be at the highest risk for long-term cardiovascular outcomes. 7 Lastly, we used the need for antihypertensive agents in someone previously not on them as a definition for persistent hypertension. There were seven women who were normotensive on their antihypertensive agents at the 6-week visit. It is plausible that some of these women were kept on their medication without a trial off of medication and may have, in fact, been normotensive. This would have inappropriately classified them with persistent hypertension and biased our results.
The postpartum period is a unique opportunity for healthcare providers to educate women about their lifetime cardiovascular risk after preeclampsia and possibly alter modifiable risk factors. It is important to continue to identify women at highest risk for poor follow-up and persistent hypertensive disease. Future research should be focused on strategies to improve postpartum follow-up, especially among the women identified in our study to be at high risk of not attending their visit and at high risk of persistent hypertension.
